ABSTRACT
Introduction and motivation
In the Nordic countries ambitious welfare programs go several decades back. One remarkable consequence has been that old age no longer is associated with a high risk of poverty. This is a result of creating a first pillar of the pension system with nearly universal eligibility which effectively keeps people 65 years and older above the poverty line. The main question raised in the present study is whether people arriving in recent decades as immigrants or refugees from low income countries are in risk of poverty as they become older, more precisely, when they become 60-74 years old. We analyze this question in two stages. First, a descriptive approach looking into the actual poverty shares among specific immigrant groups. Next, we analyze how the poverty risk among older immigrants correlates with a number of background factors. A further approach relative to our main question is a comparison of poverty rates, using the conventional family or household definition, to poverty rates in a setting where we use an extended family concept. This last concept is defined as a number of people sharing the same dwelling.
Immigrants and refugees from low income countries have arrived to Denmark in different waves
having different backgrounds. One group arrived before the guest worker stop in 1973. They were followed by waves of family re-unions in the subsequent years. Other major arriving groups are people coming as refugees with countries and regions of origin shifting with the outbreak of conflicts in different places. The number of immigrants arriving to Denmark increased significantly in the 1980s, but Denmark also received refugees before the 1980s (e.g. from Vietnam in the 1970s). Her too, initial groups arriving as refugees have been followed by tied movers as families became re-united.
Many immigrants and refugees from low income countries were fairly young when arriving to Denmark. As a consequence of this, the age distribution in this group differs significantly from the distribution for the native population. Rather few are older than 60 but in the coming years and decades the number of immigrants from low income countries 60 and older will increase steeply in both absolute and relative terms. The focus below is on income and poverty for this group in 2011 compared with the native population. Until now, a fairly big fraction of married women in this population group have been housewives with no or little market income over the life cycle. The predominantly low incomes from work in this group is the result of both differences in traditions and attitudes relative to the native population, along with barriers for entering jobs, especially in occupations with higher wages. At the same time, until now the average retirement age has been much lower for this group of immigrants than among natives. As a consequence, market income over the life cycle is significantly lower for this group than for natives of whom many have lived in dual earner families. Further, home ownership and accumulation of private assets are assumed to be significantly lower than among natives.
We thus expect retirement from a broad range of social security programs to be more important in relative terms for older immigrants than for same age natives. In relation to retirement programs in Denmark, immigrants are eligible for the different programs on the same conditions as the native population. The main current programs are disability insurance (Førtidspension) with eligibility on medical and mixed social and medical criteria between age 18 and 64. Next, a labor market related early retirement program, PEW (Efterløn), is an option for individuals 60-64 years old, without any medical eligibility criteria but being conditional on a fairly long tenure in unemployment insurance.
Finally, everybody are in principle eligible to State pension (Folkepension) from age 65.
Eligibility for the PEW program is conditional on a stipulated amount of labor market experience and membership of an unemployment insurance fund. Full eligibility for the State pension is in principal conditional on a minimum of 40 years of residence in Denmark between ages 15 and 64.
Pensioners with less than 40 years of residence receive a fraction of the pension. Thus 31 years of Danish residency gives the pensioner access to 31/40 ths of a full State pension. Full eligibility for disability insurance is also conditional on years of residence. Recipients of disability insurance, who has lived in Denmark less than 4/5 of the time between age 15 and the retirement date receives only a fraction of the full disability pension. Refugees are exempted from the requirements regarding the years of residence in Denmark, which imply that their old age or disability pension is not reduced even if they have stayed only a few years in Denmark. Thus, concerning the PEW program, old age pension and disability insurance there is a possibility that immigrants may not have a sufficiently long labor market experience to qualify for PEW or have a duration of residence shorter than the disability insurance and State pension criterion. A consequence of this, especially for people 60 and older, is a higher expected poverty risk for immigrants and refugees than for natives.
Besides the programs mentioned above income after retirement is also affected by the ATP program -a fairly small, lifelong, contribution to income after retirement -dependent on labor market experience. Further, also dependent on labor market experience, occupation and sector, retired immigrants may receive income from labor market pensions.
Summing up, groups of individuals coming to the country as immigrants or as refugees are expected to be at a higher poverty risk in old age due to less than full tenure in the labor market and/or a too short duration of residence to obtain the full amount of disability or state pension. This poverty risk is the main topic in the analyses below.
In the analyses we include native Danes and immigrants from four countries: Turkey, Iran, Pakistan To get an idea of the magnitude of the upcoming challenge in the area, Table 1 Denmark (2016) In Section 2 we present a brief survey of the fairly few studies in the area. Section 3 describes the data, the procedures for calculating alternative poverty rates and the approach in our analysis. Next, Section 4 describes individual background factors expected to be of relevance for the level of poverty rates. Section 5 describe the poverty rates by age and ethnic group and looks into the major differences in the composition of income by age and ethnic group. Section 6 presents the results from a number of estimations on the factors contributing to explain the level of individual poverty risks while Section 7 concludes the paper.
Earlier studies
In spite of the fact that the number of immigrants and refugees from outside the OECD area will be increasing steeply in the coming years, very few current studies of the income and pension perspectives in this challenge are available. Comparative general poverty studies can be found in e.g. Blume et al. (2007) , Deding et al. (2010) , Pedersen (2011) and Galloway et al. (2015) . The general finding in these studies with data from Scandinavian welfare states is high general poverty rates for immigrants coming from outside the OECD area. The emphasis in those studies is however either on the whole group of immigrants or on immigrant children, but not on older immigrants and refugees.
In Sweden, as in Denmark and Norway, the amount of social security old age pension depends on the number of years spent in the country between 16 and 64. Years of residence 40 or more qualifies for full social security old age pension. If the number of years of residence is below 40 the result is -in principle -a corresponding reduction in social security old age pension. The eventual remaining income in retirement depends on the labor market tenure for the immigrants. For Sweden this factor depends very much on the year of arrival to the country. Ekberg and Lindh (2010) and Ekberg (2015) present relative incomes from social security old age pension for immigrants arriving before 1970. This was predominantly a work related immigration resulting for this group of early arriving migrants in about the same labor market career as for comparable natives. As a consequence, the two groups are found to have about the same social security old age pension. In Flood and Mitrut (2010) and Flood (2014) focus is on the relative income in retirement for immigrants to Sweden from countries outside the OECD area. The income ratios relative to natives depend very much on birth cohorts and on whether the income concept is social security old age pension alone or all income in retirement. For instance, for immigrant men from the 1940-44 cohorts at age 70, Flood and Mitrut (2010) finds a relative income ratio of 0,31 looking only at social security old age pension while the ratio is 0,58 when all pension incomes are included.
Statistics Sweden (2012) (2013) reports long-term poverty shares by the EU criterion by national background for immigrants and refugees separately after the number of years of residence in Norway. For those having spent 10 or more years in Norway, there are still very big differences, i.e. from 9,1 percent for immigrants from the Philipines to 55,9 percent for immigrants from Somalia, with an average of 22,9 percent for the non-OECD group of countries of origin.
We emphasize regarding the findings with Danish data reported below that we have, so far, been unable to find benchmark information for other countries, including age as well as years of residence and country of origin.
Data and method

Data
In 
Calculation of poverty rates
Based on the register data a poverty line is defined here as 50 per cent of the median in the distribution of equivalence scale adjusted disposable income. We use the OECD-modified equivalence scale to adjust household incomes to an individual specific level assigning the weight 1 to the first adult in the household, 0.5 to a second adult and to each child older than 14, and 0,3 to each child, who are 14 years old or younger (Atkinson et al., 1995) . Many recent studies prefer use of 60 per cent of the median which of course would push the poverty rates reported below upwards.
We have chosen 50 per cent to be in accordance with recommendations from a recent Danish expert commission (2013) arguing that the distribution of disposable incomes in Denmark is so relatively compressed that use of a 60 per cent cut off point would result in moving many people below the poverty line who would not be considered as poor in a usual understanding of the word.
While few native Danes are living in an extended family, this type of family structure is more widespread in some immigrant groups (see e.g. Liversage and Jakobsen (2016) ). Sharing expenses in extended families may increase the family members spending power and reduce the risk of experience poverty. Therefore, we use two definitions of families in the calculation of poverty rates; a conventional family concept (a nuclear family) and a household concept (an extended family). To define a nuclear family, we use the Statistics Denmark family concept (Statistics Denmark, 2013) .
Here, adult individuals are categorized as belonging to one of two main types of families: (1) singles or (2) 
Probit analyses
In the last part of the paper, we analyze how the poverty risk among older immigrants correlates with a number of background factors using probit estimations. The background factors are gender, age, family status, duration of residence and labor market status at age 55. The three last background factors are described in section 4. The distribution on age and gender appears from Table A .1 in the Appendix. We estimate two probit models: one where the calculation of the poverty rate is based on the nuclear family and one where the calculation of the poverty rate is based on the extended family concept.
Background factors
This section contains a brief description of background factor expected to be of relevance for the level of poverty: family type, duration of residence in Denmark and labor market history in A prior expectation is that integration into the labor market regarding jobs and earnings increases with the number of years since entry to the host country. Years of residence in Denmark is expected to be a predictor of poverty in old age as income after reaching pension age depends on former earnings and as the number of years since entry to the country affect the amount paid in social security pension (for others than refugees). "Early retirement" includes people receiving disability insurance or "transitional benefits". "Transitional benefits" was an early retirement program for older, long-term unemployed individuals, who were members of an unemployment insurance fund. The program covered the participants until age 60 when they were transferred to the PEW program. It was introduced in 1992 -when Danish unemployment was very high -and entry to the program was abolished in 1996.
Initially it was aimed at the 55-59-year-olds, but in 1994 the "transitional benefits" was expanded to include long-term unemployed also in the 50-54 age group. Thus, those who were 60-64 years old in 2011 could not have received "transitional benefits" when they were 55, and the higher percentage in the "early retirement" group in Figure 5 than in Figure 4 can (at least partly) be Furthermore, around 35 per cent is in the group "other" (that is unemployed, recipients of social assistance, or out of the labour force) at age 55. The labor force indicator at age 55 clearly points to the fact that many immigrants from low income countries will not be eligible for PEW during the first half of their 60s and that saving to ATP and labor market pension is much lower than for natives.
After this brief survey of a number of factors having a potential impact on the risk of poverty in older ages we proceed in the next section to report the poverty rates and in the following section to report the results from estimations of the poverty risk for 60-74-year-old natives and immigrants using the two family concepts described above.
Poverty rates
Figures 6a and 6b summarizes the poverty rates based on the nuclear family definition. The poverty rates are shown by age and country of origin for people from the 4 selected immigrant countries and for natives. We see a very big gap between poverty rates for natives and for immigrants from the 4 countries, and for the immigrants a steep gradient in poverty rates relative to age. Further, we see some differences across the countries, in particular for the oldest age group. Looking into poverty rates separately by gender we find some big differences. It is evident from
Figures 6b and 7b that big differences exist by gender in the age group 65-74. We find the largest gender gap for immigrants from Turkey where Figure 6b show a poverty rate of 45 per cent for women and 17 per cent for men. For natives the poverty rate is around 1 per cent for both women and men. Age group: 65-74.
The very big differences in poverty shares by gender for the 65-74 years old probably reflect equally big differences in the share of people living as singles, differences in the duration of residence and a weaker attachment to the labor market during their time in Denmark cf. Section 4.
We look more into how these factors affect the poverty risk in the next section. 5 However, first we 5 Studies based on survey data have shown that the educational level typically is lower in non-Western immigrant groups than among native Danes (see Mogensen and Matthiessen 2000) , and education is another factor that may affect Tables 2 and 3 .
For the 60-64-years old, we distinguish between 5 sources of income: market income, disability pensions, other pensions, PEW, and welfare benefits, see Table 2 . For the 65-74-years old, we distinguish between four sources of income: market income, social security pensions, other pensions, and welfare benefits, see Table 3 . The average annual income is significantly lower for immigrants than for native Danes. The tables also illustrate that the share of income from the market and other pensions is markedly lower for the risk of poverty. Unfortunately, for the most of the old immigrants, the register data do not include information on their education. However, we have calculated the poverty rate for 65-74 years old low-skilled Danes, who at the most have 7 years of schooling, and the poverty shares are only slightly higher for this group than for the total population of native Danes in the age group. 
Analyses
In Tables 4 and 5 Table 4 shows the estimation results for the model where the calculation of the poverty rate is based on the nuclear family. Looking at the importance of gender, positive significance is found for women from Turkey and Iran and negative significance for native Danish women, when we are controlling for other relevant background factors as family status and previous labor market status.
Regarding age, we find mostly a positive significance with the marginal effects increasing with age in contrast to natives where the poverty risk is lower in the age intervals above 60-64 years. Being single in general increases the risk of poverty. The duration of residence is found important with a negative sign as expected for immigrants from the two guest worker countries Turkey and Pakistan along with Vietnam. For immigrants from Iran -arriving on average later -we find no significant impact from duration of residence. The eventual impact from occupation at age 55 is measured against being occupied as a wage earner. For immigrants from Turkey, Pakistan and Vietnam as well as for natives, being self-employed implies a higher poverty risk, possibly reflecting less financial opportunities for retirement saving than among wage earners with mandatory labor market pension funds. Being unemployed, a recipient of disability insurance, a recipient of transitional benefits or in the "Other" category at age 55 in general increases the poverty risk at older ageshowever it differs for the groups which of these states that are found to be statistically significant.
We can conclude, however, that previous labor market status is important for the poverty risk at old age. Table 5 shows the estimation results for the model where the calculation of the poverty rate is based on the extended family. The results are in general very similar to the results in Table 4 but the number of significant coefficients is smaller as expected. The results in Table 5 
Conclusions
Many immigrants from low income countries arrived to Denmark in young ages either as guest workers before 1973, as refugees or as tied movers in relation to family re-unification. However, in the near future many individuals in these groups move into their 60s and 70s. In relative terms the increase in the group 60 years and older is higher than for natives. Focus in the analyses has been on the risk of poverty in relative terms for this group of immigrants compared with the situation for natives. The challenge in the area of ageing among immigrants and refugees coming from low income countries is the fact that the very comprehensive set of retirement programs in Denmark is designed mainly to cover people with a background in dual earner families, typically with long tenure in the labor force and with fairly few having spent major shares of their active years in longterm sickness or disability spells.
Further, immigrants and refugees have in many cases not a sufficient long duration of residence to be covered fully by social security programs in old age. At the same time imperfect integration into the labor force has meant much lower employment rates than among natives, however with big differences regarding employment rates also between the immigrant groups by country of origin. As a consequence, we find very high current relative poverty rates for older immigrants in a setting where old age is no longer a poverty risk among natives.
In estimations of the determinants for poverty risk in 2011 among older people, immigrants and natives, who were in Denmark at age 55, we found that less than 20 years of residence in Denmark increases the poverty risk. Increasing age imply higher poverty risk for immigrants, in contrast to the situation for natives. Being single, much more pronounced among women, implies a higher poverty risk, and living in an extended family implies lower poverty risk. Finally, we can conclude that previous labor market status is important for the poverty risk at old age. We find a higher poverty risk for those in self-employment or who are participating in an early retirement program at age 55 than for those who were wage earners.
